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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. otherwise a high number of experimental mass transfer tests, to be determined experimentally. 27 An outstanding example of such relationship is the so called "Piringer equation" used to 28 determine the diffusivity of a migrant and needs as inputs the temperature during the process, 29 the molecular weight of the migrant and five constants, two of which depend on the type of These "predictive approaches" have been the object of some criticism whenever they are used 9 with polymers other than polyolefins, or at high temperature or for high molecular weight This study aimed to explore the use of vibrational spectroscopy to study food/packaging 22 interactions and provide data that could be used to determine the mass transfer parameters of 23 the system. Despite its high detection limit, FT-IR based analysis supplied a very useful 24 experimental tool to monitor transfer properties of polymer films in a non-destructive mode. 
Theory

15
The internal diffusion of migrant in the packaging is: 
where D0 is the zero concentration diffusivity and γ is a proportional factor. Of course, if γ is 7 equal to zero, diffusivity is a constant and kinetics follows the Fickean model. Taking into 8 account the potential dependency of diffusivity and concentration, several scenarios are 9 possible; case i) diffusivity is independent of Uvitex OB and olive oil (Fickean kinetics); case 10 ii) diffusivity depends only on Uvitex OB concentration; case iii) diffusivity depends only on 11 olive oil concentration; and case iv) diffusivity depends on both Uvitex OB and olive oil.
13
Solving procedure 14 If the sorption/desorption phenomena follow Fickean kinetics, the system of equations (1-4), 15 can be solved analytically and the evolution of concentration with time is given by 16 Crank(1980) : UV spectroscopy analysis 31 The quantity of additive in THF extract was determined using a Cary 100 UV-visible 32 spectrometer (Varian) at λ = 374 nm at controlled temperature of 25 ± 2 °C. Two 33 measurements were performed for each sample. All spectra pre-treatments were performed using Omnic v7.3 and TQ Analyst v7.3 softwares 
Estimation of diffusivity
14
The additive diffusivity was identified from experimental data by minimizing the root mean 15 square error (RMSE) between experimental and predicted data (Equations (6) and (7)) and by 
Results
23
After determining the additive distribution in the film samples, the quantification of Uvitex 24 OB and olive oil content was investigated by FTIR throughout the test and used to determine 25 the migration level of Uvitex OB as well as the diffusivity of both olive oil and Uvitex OB. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 exhibited some specific bands which could be employed to detect its occurrence in the films.
24
Regarding the higher absorbance value, Uvitex OB occurrence was specifically detected at 25 1579 cm -1 assigned to the aromatic C=C stretching band (Figure 3 ). In turn, olive oil sorption 26 into LLDPE was followed in the ester stretching band at 1750 cm -1 . The migration of Uvitex OB in olive oil was followed during 26 days by FTIR. Spectra were 7 normalized on a specific LLDPE doublet (1369-1378 cm-1) and the decrease in absorbance at The determination of diffusivity values for Uvitex desorption and olive oil sorption in the 16 LLDPE film was evaluated during migration kinetics in olive oil using equation (7 Concentration profiles were determined after contact times of 4h, one day and three days, 
Determination of the diffusivity of Uvitex OB in LLDPE
20
The three concentration profiles obtained were treated altogether and used to determine 21 whether diffusivity of Uvitex OB was independent of its own and/or olive oil concentration.
22
Four scenarios were considered ( 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 that olive oil does not modify the diffusivity of a medium molecular weight (431 g mol -1 ) 13 additive in polyolefins. In addition, it must be borne in mind that the olive oil uptake is only 14 of a 1-2% w/w in polyolefins (1.3% w/w in our study) whereas it is commonly stated that, as mean to access to the parameters necessary for predicting the migration in realistic conditions.
27
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